/9-Phenethyl Toluidine, Photolysis, Thermolysis Direct irradiation of each of N-a-and /3-phenethyl toluidine in carbon tetrachloride solution leads to homolysis of the phenethyl-nitrogen bond forming phenethyl and arylamino free radicals. The fates of such radicals are discussed in terms of the identified products.
Direct irradiation of each of N-a-and /3-phenethyl toluidine in carbon tetrachloride solution leads to homolysis of the phenethyl-nitrogen bond forming phenethyl and arylamino free radicals. The fates of such radicals are discussed in terms of the identified products.
Thermolysis of the title compounds either alone or in presence of aromatic solvents such as isoquinoline or ß-naphthol leads, in addition to the products obtained from photolysis, to partial attack of the so formed radicals on the solvent nuclei forming simple substitution products or polynuclear compounds of the indole, acridine and carbazole series.
N-Monoalkyl anilines or their hydrochlorides [1] [2] [3] [4] were reported to rearrange on thermolysis into the corresponding ring alkylated products. Diphenylamines undergo pyrolysis [5] or photolysis [6] forming carbazoles. N,N-Dimethylaniline and its ethanolic solution were not significantly changed by ultraviolet irradiations, yet its acidified solution undergoes appreciable change on irradiation [7] . N-Benzylaniline has been reported to rearrange on irradiation [8] or heating [9, 10] . Similarly N-benzylo-or p-toluidines were found to undergo thermal rearrangement [11] and it was concluded that the pyrolysis of such secondary arylamines proceeds through a free radical intermolecular mechanism.
The present paper deals with the behaviour of some N-phenethyl toluidines either on photolysis or thermolysis.
The non-catalysed ultraviolet irradiation of N- In presence of /3-naphthol, the usual rearrangement products were accompanied by the formation of 6,9-dimethyl-9-phenyl-3,4-benzoacridan.
In presence of isoquinoline, which acts as an effective radical scavenger, the /S-phenethyl radicals were captured as soon as they are formed forming l(/?-phenethyl)isoquinoline while no l(a-phenethyl)-isoquinoline could be detected among the products.
Moreover, in presence of such radical scavenger, the yield of ethylbenzene and the attack of phenethyl radicals on the toluidine moiety is greatly reduced (cf. Table II) .
The main feature of all such N-phenethyltoluidines rearrangements is the homolysis of the phenethyl-nitrogen bond forming toluidino and aor /3-phenethyl free radicals. The normal fate of such radicals is the same as in photolysis. Moreover, the toluidines obtained may also undergo secondary pyrolytic process through deamination as reported before [13] to form finally toluene and ammonia.
The formation of acetophenone from a-phenethyl radicals is due to their trapping by atmospheric oxygen as described for the formation of benzaldehyde from benzyl radicals [14] .
2(a-Phenethyl)o-toluidine may be supposed to be the precursor of 4,9-dimethylacridine through cyclisation followed by dehydrogenation:
Infrared absorption spectrum of 4,9-dimethylacridine shows neither NH2 nor NH characteristic bands but instead exhibits i>C=N characteristic for tertiary arylamines at 1370 cm -1 . Its electronic absorption spectrum shows absorption maxima at 255 nm (e 172,000) and 322 nm (e 5,600) characteristic for acridine moiety [14] , 3-Phenyl-7-methylindole can rationally be assumed to take place through the following steps:
The styrene adds on o-toluidine radical followed by cyclisation and finally dehydrogenation. 
Experimental
All m.ps. are uncorrected. The IR spectroscopic analyses were carried out on a Pye-Unicam IR spectrophotometer, Model SP. 200 G. The u.v. absorptions were carried out using a Pye-Unicam UV spectrophotometer, Model SP 8000. G. L. C. was carried out using a Pye-Unicam gas Chromatograph Series 104, Dual flame ionisation detector, Model 24 and the column used was 20% SE 30 on chromsorb W (35-80 mesh) at temperature 185 °C using nitrogen as a carrier gas. Molecular weight determination of some reaction products was carried out by mass spectrophotometer, Model A.E.I. M.S. 902. Ultraviolet irradiation was carried out using Mallinkrodt 150 W mercury discharge lamp and the solutions were contained in open topped pyrex beakers.
Photolysis of N-phenethyl toluidines
The amine (1 g) dissolved in dry carbon tetrachloride (10 ml) was irradiated for 15 h at room temperature (25 °C). The photolysate was separated as indicated in previous work [10] into amine and neutral products and analysed by g.I.e. The results are summarized in Table I .
Thermolysis of N-phenethyl toluidines
The amine was heated under reflux in air or in sealed tubes in nitrogen atmosphere at 310-315 °C for about 9 days either alone or in presence of aromatic solvents such as /?-naphthol or isoquinoline. The ammonia evolved was identified through the formation of its hydrochloride by absorption in a trap containing hydrochloric acid. The products were separated as usual and identified by t.l.c., g.l.c.; UV. IR and mass spectroscopy or mixed m.p. with authentic samples whenever possible as summarized in Tables II and III 
